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To all whom it may CONCErT:

Be it known that I, WALTER A. CROWDUS,
o citizen of the United States, vesiding at Chi-
cago, Cook county, Tilinois, have invented cer-
tainnew and useful Improvements in Primary
Batteries, of which the following is a specifi-
cation.

My invention relates particularly to that
class of galvanic batteries known as “pri-
mary” batteries, and especially to the bat-
teries known in the art as ‘“multiple-cell 7
batteries, in which one case is subdivided
into two or more water-tight compartments.

The object of my invention is to provide a
simple, economical, efficient and compact pri-
mary battery; and the invention consists in
the method of connecting the respective cells
in series with one another.

It consists, further, in the method of plac-
ing and connpecting the negative electrodes in
their respective cells.

Tt consists,further,in the composition, man-
efacture and construction of the negative
electrode; and it consists, finally, in the fea-
fures and combinations hereinafter described
and claimed.

In the accompanying drawings, Figure 1 is
a front elevation of my battery, showing the
switeh and connections; Fig. 2, a vertical sec-
tional elevation taken online 2 of Fig. 1, show-
ing an incandescent lamp in connection with
my battery and a diagrammatic view of the
connections of the different cells with the
switeh in dotted outlines; Fig. 3, a rear view
of the lamp-reflector and coupling device for
attaching the same to battery and connec-
tions; Fig. 4, a planview of the battery, look-
ing at it from the top, with eover and lamp
removed; Fig. 5, a perspective view of the
metallic pocket for receiving and holding by
spring - contacts the negative element, and
Tig. 6 a diagrammatic view of the resistance-
coil hereinafter described.

There are various disadvantages attending
the use of multiple-cell batteries as now con-
structed, principally in the connections be-
tween the different elements from cell to cell.

My invention is intended to obviate defect-
ive connections by constructing a battery in

which the connections are made in an auto-
matic manner each time the battery is re-

charged, thus always insuring a fresh and
clean connection.

In constructing my battery I prefer to'use
a case A, formed preferably of hard rubber
or other light insulating material. This case
is divided into any suitable number of com-
partments «, ¢, and a2, which form the indi-
vidual cells of the battery by means of the
partitions A’, which are formed integral with
the case, and which also form an insulating
and water-tight barrier between the cells.
HEach of these individual cells is provided
with a supporting-piece, ov what I prefer to
term a ‘“metallic pocket” B, adapted to re-
ceive and hold the negative elements C. This
metallic pocket is provided with a hook, as at
b, which is passed over the upper part of the
partition and clinched thereto, whileits lower
edge is provided with two projecting lugs b',
which are passed underneath a false hottom
72 This metallic support or pocket is then
secured to the partition in such manner as to
form part of it and aid in strengthening it.
To form the pocket proper I stamp or cutout
of the metal piece two angular projeeting
flanges B’ that form a saddle into which the
negative element is forced, while a stop B?
limits the insertion of the negative element
and positions the same. Two spring-project-
ing contact-pieces b® serve to firmly hold the
negative element in its pocket, and at the

same time form a good electric contact be--

tween the negative element and its metallic
supporting-pocket.

The positive element is formed of a zinec
plate or strip D, which is provided with an
upper hooked edge d, and is suspended in the
individual cells on the opposite side from the
metallic pocket, while its hooked edge is
passed over the partition on top of the pocket
fo form the electric connection between the
positive and negative elements of the adja-
cent cells.

- The negative element Cis preferably made
of a shape to fit the metallic pocket, and is
formed of carbon and oxide of copper in the
following manner: The carbon and oxide are
preferably powdered and mixed with from
five to ten per cent. of sirup of sugar, and
afterward pressed or molded into the desired
shape and size, dried and baked. The bak-
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ing removes the larger portion of the sugar
and carbonizes the residuum, leaving the
blate very porous, which, from being so ren-
dered porous, presents a larger active surface
to the exciting liquid, thereby reducing the
intarnal resistance of the cell.

By combining earbon with oxide of copper
the electric potential of the negative element
is increased in the following ways: first, by
combining with the oxide of copper an ele-
ment that stands higher in the scale of elec-
tric potential than the copper, and, second,
by combining with the oxide a passive con-
ductor of electricity for reducing the resist-
ance of the element. While it is true that
only the oxide of copper absorbs the hydro-
gen disengaged by the action of the battery,
its close union and intermixture with the 0X-
ide prevents the hydrogen from polarizing the
carbon particles.

The exciting fluid that I prefer to use is a
caustic alkali solution, such as soda or pot-
ash. The further actions and reactions of
the battery I do not consider it necessary to
describe, and, therefore, for the sake of hrev-
ity, will leave out a detailed description.

To increase or decrease, or, in other words,
to regulate the discharge of current from the
battery, I provide separate wires E, B and
E? each leading from an individual cell to
independent switch-points e, ¢, and €%, pref-
erably located on the outer surface of the
battery-case, as shown in dotted outlines in
Iig. 2. A pivoted switch-lever G, also shown
in dotted outlines, is secured to the outer
surface of the case and connected by means

of a wire ¢ with negative element of the first

cell, while the wire E leads to the positive
element of the last cell.

It will be noticed that whenever the switch-
lever G is placed in electric contact with the
switch - point e the full number of cells ave
placed in circuit with the two terminals of
the battery. When the lever, as shown in
dotted onflines in Fig. 2, 1is in contact with
the switch-point e, the electric cireuit is
broken with the cell ¢® and established with
cell @', as the last cell of the series, through
wire K’ metallic pocket of cell a? to the
zine of cell ¢’. When the switeh is moved
to contact with the switeh-point €*, the cells
a" and a? are both cut out and electrio con-
nection established with cell ¢ only through
the wire E2 metallic pocket in cell ¢/, with
the zine plate in cell ¢, thus leaving only this
cell in circuit with the two terminals of the
battery. The wires E, E', and E?in actnal
use are passed between the false and regu-
lar bottoms of the battery-case and fastenmed
to the projecting lugs b” of the supporting-
pocket. The space between these bottom
portions is then filled with a wax substance
which practically makes a solid hard-rubber

bottom.
In the dotted diagram of Fig. 2 an incan-
descent lamp H is interposed between the ter-

minals, so that the movement of the switch-
lever from one point to another will give dif-
ferent degrees of light.

In Figs. 1, 2, and 3 I have shown the pre-
ferred form in which I desire to construct my
lamp and reflector and the method of remov-
ably attaching the same to the case. Iisa
ring-contact piece, rigidly secured to the front
of the case in any desired manner and pro-
vided with two buttons 7, that serve to re-
movably hold thereflectorin place. A spring-
contact I' is secured in a central position
within the ring-contact and electrically con-
nected by means of rivets 4’ with the nega-
tive elements in the firstcell. A switch-lever
G’ is pivoted tothe ring and adapted to con-
tact the switch-points ¢/, ¢ and g% which
are electrically connected with terminals in
the different cells in the manner described
in connection with the dotted diagram
in Fig. 2, so as to eut in or out the desired
number of cells. Therear of the reflector K,
which carries the lamp %, is provided with
elongated openings %', adapted to pass over
the buttons 7 of the ring-contact and lock the
parts together. A contact-point K’ at the
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center of the reflector connects with one tep- -

minal of the filament of the lamp, and is
adapted to contact the spring connection I,
while the opposite filament-terminal is con-
nected with the metallic portion of the reflec-
tor, which, when in position, contacts the
ring -contact and furnishes current to the
lamp. A cap K?, provided with a lens k', is
adapted to be passed over the reflector and
lamp for the purpose of condensing the light.
A cover L is provided for the battery-case
which is provided with downward-depending
flanges ! and secured to the battery-case by
means of bolts and nuts /. This cover is so-
cured to the case in such'a manner as to seal
the same to prevent the overflow of leakage
of the exciting liquid.

Fig. 6 shows a diagrammatic view of an-
othermethod of regulating the flow of current
that maybe desired to be drawn from the bat-
tery by interposing more or less resistance
in the circuit between the terminals of the
battery, instead of cutting out cells, as de-
seribed in the first method. MM is a resist-
ance-coil, one end of which is electrically
connected with the positive element of ceil
a?, asisthe switch-point, and the switch-point
m*is connected at any desired point of the
resistance-coil, so as to interpose in the cir-
cuitasmall or desired resistance between such
point and the terminal of the battery, while
theswitch m® interposes the entire resistance-
coil. It will thus be seen that when the
switch-lever contacts the first switch m’, the
battery is in circuit without external Te-
sistance between its terminals. VWhen the
switch-lever contacts the switch-point m?, it
will be seen that a small external resistance
is interposed between the terminals of the
battery, and when the switeh-lever contacts
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with point m® the entire resistance of the
coil is interposed between the terminals of
the battery.

YWhile I have described my invention with
more or less minuteness as regards details,
and as being embodied in more or less pre-
cise forms and adapted to certain uses, I do
not desire to be limited thereto unduly any
more than is pointed out in the claims. On
the contrary, I contemplate all proper uses,
changes of form, construction and arrange-
ment, the omission of parts and substitution
of equivalents, as circumstances may su ggest
or necessity render expedient.

I claim—

1. A primary battery, having two or more
cells, partitions dividing such cells, a metallic
conducting-piece hanging from and extend-
ing lengthwise with the dividing - partition,
a negative element or elements supported
thereon and a positive element hooked over
and supported by the negative-element sup-
port to electrically connect such cells in se-
ries, substantially as described.

2. In aprimary battery having two or more
cells a partition dividing the cells, a metallic
conducting-support for the negative element
attached to, extending lengthwise with and
forming a part of the dividing-partition, a
negative element removably secured in the
metallic support, and a positive element in
the adjacent cell hooked over and suspended
from the negative-element support on the di-
viding-partitions to electrically connect such
cells in series, substantially as deseribed.

3. In a primary battery provided with a
false bottom having two or more cells elec-
trically connected in series on and across the
dividing-partitions, a switech located on and
secured to the case, and means disposed be-
neath the false bottom by which the flow of
current from the battery is increased or di-
minished by the movements of the switch,
substantially as deseribed.

o

4. In a primary battery havingtwo or more
cells, positive and negative elements of adja-
cent cells joined together on and across the
dividing-partition to electrically connect such
cells in series, a switch located on and se-
cured to the case, and a wire or set of wires
connecting the switch with the negative ele-

ment of each cell individually, and arranged.

by the switch movements to cut one or more
of the cells into and out of action, substan-
tially as described.

5. In aprimary battery having two or more
cells,elements of the adjacent cells supported
and joined on and across the dividing-parti-
tions to electrically connect such cells in se-
ries, an incandescent lamp located on and se-
cured to the battery-case,and a switch located
on and secured tothe case and a wire or set of
wires connecting the switch with the negative
element of each cell individually, and ar-
ranged by the switeh movements to cut one or
more of the cells into and out of electrical
connection with the lamp, substantially as
described. A

6. In aprimary battery a metallic conduct-
ing-support adapted to be secured to and form
a part of the battery-partition, provided with
a spring-pocket for holding the negative ele-
ment in position and permitting its free inser-
tion or removal, substantially as deseribed.

7. In aprimary battery, anegative element
of carbon and oxide of copper pressed or
molded into desired shape, substantially as
described.

8. As anew article of manufacture in pri-
mary batteries, a porous negative element of
carbon and oxide of copper pressed ormolded
into a desired shape, substantially as de-
scribed.

WALTER A. CROWDTUS.

Witnesses:
TaoMAS F. SHERIDAN,
TaOoMAS B. MCGREGOR.
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